Environmental impacts, such as earthquakes, chemical pollution and anthropogenic factors can affect the stability and sustainability of an ecosystem. In this study, a long-term (3.7 years) investigation experiment was conducted to estimate the sustainability of a constructed wetland (CW) under the impact of aquatic organisms overloading. The situation of aquatic organisms overloading in this study meant that around 27,000 kg of fishes had to be moved and accommodated in a 4 ha water area of wetland for six months. Experimental results indicated that the pH value of CW water was slightly acidic and the Dissolved Oxygen (DO) level decreased under the impact. On the other hand, the levels of Electrical Conductivity (EC), Suspended Solids (SS), Chemical Oxygen Demand (COD), and Total Kjeldahl Nitrogen (TKN) of CW water were increased under the impact. The pathogen analysis revealed that total coliforms, Salmonella spp., Enterococcus spp., and Escherichia coli, in the wetland water increased under the impact. The analyzed factors of water quality and amount of pathogens were all returned to their original statuses soon after the impact ended. Eventually, the results of microbial community structure analysis showed that overloading of aquatic organisms slightly increased the specific richness (R) of wetland bacteria, whereas higher structural biodiversity (H) of CW could stabilize the whole microbial community and prevent the pathogens or other bacteria from increasing to become the dominant strains. These results were novel and could be possible to conclude that a CW environment could not only stabilize the water quality and amount of pathogens resulting from the impact of aquatic organisms overloading, but also they could stabilize the microbial community structures, allowing the biogeochemical cycles of the CW to function. They could provide the useful information for wetland sustainability.
Introduction
Wetlands are defined as areas that are inundated by surface water or groundwater, whether natural or artificial, permanent or temporary, with water that is static or flowing, the depth of which at low tide does not exceed 6 meters. Contributing to environmental and ecological stability, wetlands act as biofilters through a combination of physical, chemical and biological factors. Due to the proven water purification capability of wetlands, engineers and scientists have been encouraged to construct artificial wetland systems to emulate the features of natural wetlands [1] .
Constructed wetlands (CWs) are engineered systems which use natural functions of vegetation, soil and organisms to treat different water streams. In the past decade, CWs have been already widely utilized in the removal of many biological, chemical and physical pollutants [2] [3] [4] [5] [6] [7] . As in the definition of wetlands, CWs also serve as the habitat for various organisms, such as plants, microbial community, specific richness (R), structural biodiversity (H) and dominance (S) were all measured to analyze the microbial changes under the impact. The results of this study will provide the useful information for wetland sustainability.
Materials and Methods

Study Location and Sample Collection
The study location, Jhouzai Wetland, is a horizontal free surface flow (FSF) CW in Kaohsiung City, Taiwan (22 • 41 03"N; 120 • 17 29"E). This site has a 10 ha area which includes water area of 4 ha and land area of 6 ha. The length and the width of Jhouzai Wetland are 600 m and 150 m, respectively.
Water samples were collected from six sampling sites of the wetland ( Figure 1 ). The sampling sites were numbered according to the route of the influent water. Sampling site 1 was the gate of the water inlet, site 2 was next to the swamp land, site 3 was next to the viewing platform, site 4 was the pool central area, site 5 was the deep water area, and site 6 was the gate of the water outlet. Surface water samples (depth, 0-20 cm) were collected in 3 L sterile glass bottles and stored at 4 • C. All water samples were mixed manually until homogeneity was observed before analysis. Water samples were collected in triplicate from each sampling site.
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Materials and Methods
Study Location and Sample Collection
The study location, Jhouzai Wetland, is a horizontal free surface flow (FSF) CW in Kaohsiung City, Taiwan (22°41′03″N; 120°17′29″E). This site has a 10 ha area which includes water area of 4 ha and land area of 6 ha. The length and the width of Jhouzai Wetland are 600 m and 150 m, respectively.
Water samples were collected from six sampling sites of the wetland (Figure 1 ). The sampling sites were numbered according to the route of the influent water. Sampling site 1 was the gate of the water inlet, site 2 was next to the swamp land, site 3 was next to the viewing platform, site 4 was the pool central area, site 5 was the deep water area, and site 6 was the gate of the water outlet. Surface water samples (depth, 0-20 cm) were collected in 3 L sterile glass bottles and stored at 4 °C. All water samples were mixed manually until homogeneity was observed before analysis. Water samples were collected in triplicate from each sampling site. The first four samplings were conducted every six months from 16 December 2007 to 21 June 2009. Sampling date 1 was before the environmental impact and date 2 was under the environmental impact. Sampling date 3 was taken six months after the impact had ended and date 4 was taken after one year. Finally, sampling (sampling dates 5 and 6) was conducted twice between 2 January 2011 and 26 August 2012 at a gap of 18 months for long-term monitoring of the wetland.
Water Quality Analysis
To evaluate the water quality changes under the impact, COD, TKN, pH, SS, DO and EC were analyzed. All water quality analyses followed standard methods [20] and were performed in triplicate.
Pathogen Analysis
The total coliform count is an indicator of fecal contamination in water samples. It was determined using the standard membrane filtration method [21] . Water samples were diluted (typically in ratios of 1:2, 1:10 and 1:100; when necessary, 1:1000) in a phosphate buffer and the solution was passed through a 0.45 μm GN-6 mixed cellulose ester filter membrane to isolate the bacteria. After filtration, the filters were aseptically transferred to agar plates containing m-Endo agar (Difco, Sparks, MD, USA). The filters and pads were incubated at 35 °C for 24 h. After incubation, the filters were removed and yellow-gray, glossy, dome-shaped colonies on the plate were counted as coliforms. The first four samplings were conducted every six months from 16 December 2007 to 21 June 2009. Sampling date 1 was before the environmental impact and date 2 was under the environmental impact. Sampling date 3 was taken six months after the impact had ended and date 4 was taken after one year. Finally, sampling (sampling dates 5 and 6) was conducted twice between 2 January 2011 and 26 August 2012 at a gap of 18 months for long-term monitoring of the wetland.
Water Quality Analysis
Pathogen Analysis
The total coliform count is an indicator of fecal contamination in water samples. It was determined using the standard membrane filtration method [21] . Water samples were diluted (typically in ratios of 1:2, 1:10 and 1:100; when necessary, 1:1000) in a phosphate buffer and the solution was passed through a 0.45 µm GN-6 mixed cellulose ester filter membrane to isolate the bacteria. After filtration, the filters were aseptically transferred to agar plates containing m-Endo agar (Difco, Sparks, MD, USA). The filters and pads were incubated at 35 • C for 24 h. After incubation, the filters were removed and yellow-gray, glossy, dome-shaped colonies on the plate were counted as coliforms.
Salmonella spp., Escherichia coli, and Enterococcus spp. are all indicators of environmental quality and were determined using Salmonella Shigella agar (SSA), mannitol salt agar (MSA), and m-Enterococcus agar (m-E agar), respectively. For the Salmonella spp. analysis, water samples were diluted in sterile deionized water and then spread on the SSA. The plates were incubated at 35 • C for 24 h. After incubation, Salmonella spp. formed black centers and colorless colonies on the SSA. For the Escherichia coli analysis, water samples were diluted in sterile deionized water and later spread on the MSA. The plates were incubated at 37 • C for 24 h. After incubation, colonies of Escherichia coli changed the agar from red to yellow. For the Enterococcus spp. analysis, water samples were diluted in sterile deionized water and spread on the m-E agar. The plates were subsequently incubated at 35 • C for 24 h. After incubation, Enterococcus spp. formed light and dark-red colonies on the m-E agar. All water samples used for pathogen analyses were processed within 6 h of collection. Samples were prepared in triplicate and enumeration counts between 20 and 200 were considered for analysis.
PCR-DGGE Analysis of Microbial Communities
In order to investigate wetland microbial community structure and diversity, polymerase chain reaction (PCR) and denaturing gradient gel electrophoresis (DGGE) are two of the most commonly used molecular bio-techniques. During the investigation period, microbial community changes of Jhouzai Wetland were measured by using the PCR-DGGE technique. On the first four sampling dates, the microbial DNA from the water samples (sampling site 6) of Jhouzai Wetland was obtained and analyzed. DNA extraction and PCR-DGGE analysis were performed as described in our previous study [22] . The total microbial DNA was extracted from the wetland water by using an UltraClean Soil DNA kit (MO BIO Laboratories, Inc., Carlsbad, CA, USA). After extraction, the total microbial DNA was purified to remove humic acids and subsequently the DNA extracts were loaded into a 1% agarose gel to conduct electrophoresis. After electrophoresis and staining with ethidium bromide, the total microbial DNA was excised from the gel and recovered using a QIAquick gel extraction kit (QIAGEN GmbH, Hilden, Germany). PCR reactions were conducted using the GeneAmp PCR System 9700 thermal cycler (Applied Biosystems, Foster City, CA, USA). The PCR primers 968f: 5 -GC-clamp + AACGCGAAGAACCTTAC-3 and 1401r: 5 -CGGTGTGTACAAGACCC-3 were combined to amplify a segment of eubacterial 16S rDNA gene sequences from nucleotide 968 to nucleotide 1401 [23] . The PCR was conducted as follows: an initial DNA denaturation step was carried out at 95 • C for 5 min, followed by 35 cycles of 45 s at 95 • C, annealing for 45 s at 55 • C, and extension for 1 min at 72 • C and a final extension at 72 • C for 10 min. The PCR product was analyzed using agarose gel electrophoresis and visualized using ethidium bromide staining.
The DGGE analysis was conducted using a D-Code universal mutation detection system (Bio-Rad, Hercules, CA, USA). The PCR products were separated on a double-gradient gel, as described by Cremonesi et al. [24] . The gel consisted of an 8% polyacrylamide gradient with a 30-60% denaturing gradient (100% = 7 M urea with 40% formamide). Electrophoresis was conducted at 200 V for 3 h in 1 × TAE buffer (40 mM Tris, 20 mM acetate, 1 mM EDTA, pH 7.4) at a constant temperature of 60 • C. After electrophoresis, polyacrylamide gel was stained with the silver staining and was scanned using a video system. Scanned gels have been analyzed with the QuantityOne software package (BioRad, Richmond, CA, USA), following the strategy proposed by Eichner et al. [25] .
Statistical Analysis of Water Quality and Pathogens
The water quality measurements were compared using t tests. Pathogen variables in the wetland water samples were compared using analysis of variance (ANOVA). A significance level of p = 0.05 was used for all statistical tests, and the values are reported as the mean (average) ± standard error.
Statistical Analyses of DGGE Patterns
A cluster analysis [26] can be used to interpret the results from PCR and DGGE analysis. A statistical parameter, the minimum distance (MD) [27] , is used to determine the cluster numbers Sustainability 2017, 9, 863 5 of 12 of dendrograms constructed using the unweighted pair group method with arithmetic mean (UPGMA) [28] .
The R, H and S of wetland microbial communities were measured by the following processes: (1) Total number of bands N in a gel lane was first corrected for crowding and transformed into richness estimates R as described by Nübel et al. [29] ; (2) After matching bands from independent lanes, pairwise coefficient of Dice [30] were calculated [S D = (2n AB )/(n A + n B ) where n A and n B are the total numbers of bands in lanes A and B, and n AB is the number of bands common to lane A and B]; (3) The Shannon-Weaver index of general diversity, H [31] , was calculated using the following function:
where P i is the importance probability of the bands in a lane. H was calculated on the basis of the bands on the gel lanes using the intensity of the bands as judged by peak heights in the densitometric curves. The importance probability P i was calculated as:
where n i is the height of peak i in the densitometric curve.
The Simpson index of dominance, S [32] was calculated using the following function:
Results and Discussion
Water Quality
The water quality is a crucial parameter for evaluating the stability and sustainability of a wetland. The results of Jhouzai Wetland water quality analysis on the six sampling dates are shown in Figure 2 .
The pH values of the wetland water under the impact from overloading of aquatic organisms (sampling date 2) were slightly more acidic than they were before (Figure 2a ). After the impact ended, the pH values returned to their original statuses immediately (sampling date 3). The pH values measured a half year after the impact ended (sampling date 4) and during long-term monitoring (sampling dates 5 and 6) all remained around 7. Regarding the sampling sites, the pH values of the samples which were collected from the water outlet (sampling site 6) were slightly more acidic than those collected from the other sites under and just after the impact ended (sampling dates 3 and 4). These results indicated that overloading of aquatic organisms, increasing of metabolites and wetland bacteria might all cause the acidification of wetland water. Once the pH values of wetland water are lower than 6, it could lead to decreasing rates of nitrification and easily cause the ammonia (NH 3 ) to turn into ammonium (NH 4 + ). These results would all lead to the deterioration of wetland water quality.
The DO level is a relative measure of the amount of oxygen dissolved or carried in a medium. Figure 2b shows the DO levels of the wetland water on the six sampling dates. As expected, the DO level was lower under the impact (sampling dates 2) than it was on other sampling dates. The DO levels of sampling dates 2 ranged from 3.34 ± 0.19 to 7.16 ± 0.23 mg L −1 . In addition, the DO levels were the lowest at sampling sites 5 and 6 under the impact (sampling date 2). These results indicated that overloading of aquatic organisms in the wetland might have caused a gradual decrease in the DO levels from the gate of the water inlet to the gate of the water outlet. As the result of pH, the increasing of primary and secondary metabolites could lead to an increase in wetland bacteria. Both of these two situations could cause acidification and lower the DO of the wetland.
The EC value is a reciprocal quantity and measures the ability of a material to conduct an electric current. Figure 2c shows the EC values of the wetland water on the six sampling dates. The EC value of the wetland water increased slightly under the impact (sampling dates 2) compared with previous measurements. The EC values of sampling dates 2 ranged from 671.3 ± 3.65 to 550.6 ± 2.61 mS cm −1 .
After the impact ended (sampling dates 3 and 4), the EC value returned to its original status, and it retained this status during long-term monitoring (sampling dates 5 and 6). These results indicated that the ion content and electrolytes of the wetland water were increased under the impact. The EC value of the wetland water might have increased due to the dissolution of salts. The salts might have originated from the water and sediments of Lotus Pond that flowed into the wetland with the aquatic organisms. However, the EC values eventually returned to their original status after the impact ended due to the remediation ability of the wetland itself. Higher quality water has a lower EC.
The SS value refers to small solid particles that remain suspended in water in the form of colloids or due to the motion of the water. This parameter is typically used as an indicator of wetland water quality. Figure 2d shows the SS values of the wetland water on the six sampling dates. The result revealed that the SS value was increased under the impact (sampling dates 2). The SS values of sampling dates 2 ranged from 17.89 ± 3.82 to 25.13 ± 2.84 mg L −1 . After the impact ended (sampling dates 3 and 4), the SS values returned to their original status, and they retained this status during long-term monitoring (sampling dates 5 and 6). These results indicate that increasing metabolites and wetland bacteria might have produced biological polymers and caused an increase in SS under the impact. The SS values eventually returned to their original status after the impact ended. This could be attributable to the sedimentation of biological polymers and biodegradation of wetland bacteria.
The COD value represents a class of organic compounds that are susceptible to oxidation by a strong chemical oxidant (potassium dichromate) under acidic conditions. This value is numerically higher than the Biochemical Oxygen Demand (BOD 5 ) value because more organic compounds can be chemically oxidized than are biologically degraded. In the wetland environment, the presence of humic materials typically leads to higher COD values than BOD 5 values. Figure 2e shows the COD level of the wetland water on the six sampling dates. The COD values increased under the impact (sampling dates 2). The COD values of sampling dates 2 were from 23 to 44 mg L −1 . After the impact ended (sampling dates 3 and 4), the COD values returned to their original status, and they retained this status during long-term monitoring (sampling dates 5 and 6). The highest COD value, measured at sampling site 5 on sampling date 2, was 44 mg L −1 . This may be due to the stagnation of wetland water at the water outlet gate compared with the other sites. However, this COD value was still lower than that of effluent standards established by the Taiwan Environmental Protection Administration (EPA).
TKN is the sum of organic nitrogen, ammonia (NH 3 ) and ammonium (NH 4 + ) in the environment.
It is a required parameter for regulatory reporting at several CWs and a means of monitoring CW operations. Figure 2f shows the TKN of the wetland water on the six sampling dates. The TKN increased under the impact (sampling date 2). The TKN values of sampling dates 2 ranged from 0.75 to 1.2 mg L −1 . The highest TKN, measured at sampling site 1 on sampling date 2, was 1.2 mg L −1 . This result indicated that TKN accumulated at the gate of the water inlet (sampling site 1) and subsequently degraded inside the wetland. After the impact ended (sampling dates 3 and 4), the TKN values returned to their original status. These results indicate that the increased TKN might have originated from the primary and secondary metabolites of the wetland organisms and may have been transformed by the nitrogen bacteria of the wetland. According to the results of water quality, the lower pH and DO of the wetland water might have been caused by increasing metabolites and wetland bacteria under the impact. On the other hand, the EC value of the wetland water might have increased due to the dissolution of salts. The salts might have originated from the water and sediments of Lotus Pond that flowed into wetland with the aquatic organisms. The increase of metabolites and wetland bacteria could also have produced biological polymers and thus increased SS, COD and TKN under the impact. The nitrogen bacteria in the wetland might also have caused the increase of TKN. Regarding the sampling sites, the results indicate that the stagnation of wetland water at the water outlet gate (sampling sites 5 and 6) might have caused the significant effects on pH, DO, SS, and COD when compared with the other sites. However, due to the high stability and sustainability of the wetland, the water quality of these sites eventually returned to their original status, and they retained this status during long-term monitoring According to the results of water quality, the lower pH and DO of the wetland water might have been caused by increasing metabolites and wetland bacteria under the impact. On the other hand, the EC value of the wetland water might have increased due to the dissolution of salts. The salts might have originated from the water and sediments of Lotus Pond that flowed into wetland with the aquatic organisms. The increase of metabolites and wetland bacteria could also have 
Pathogen Amounts and Distribution
The amounts and distribution of pathogens in Jhouzai Wetland are depicted in Figure 3 . The amounts of total coliforms increased significantly under the impact (sampling date 2) (Figure 3a) . Every sampling site exhibited this trend. The amounts of total coliforms on sampling date 2 ranged from 250.2 ± 45.2 to 679.8 ± 61.1 CFU mL −1 . After the impact ended, the amounts of total coliforms in the wetland water returned to the original status. The amounts of Escherichia coli in the wetland water are depicted in Figure 3b . These results indicate that the amounts of Escherichia coli increased significantly under the impact. The amounts of Escherichia coli on sampling date 2 ranged from 8.0 ± 1.0 to 67.0 ± 8.0 CFU mL −1 . Similarly, with total coliforms, after the impact ended, the amounts of Escherichia coli decreased to their original status. The amounts of Salmonella spp. and Enterococcus spp. in the wetland water are depicted in Figure 3c ,d, respectively. The amounts of Salmonella spp. and Enterococcus spp. both increased significantly under the impact. On sampling date 2, the amounts of Salmonella spp. ranged from 16.6 ± 5.7 to 103.4 ± 13.0 CFU mL −1 and the amounts of Enterococcus spp. ranged from 8.1 ± 1.2 to 23.4 ± 2.1 CFU mL −1 . The growth trends of Salmonella spp. and Enterococcus spp. were similar to those of total coliforms and Escherichia coli. After the impact ended, the amounts of Salmonella spp. and Enterococcus spp. in the wetland water decreased to their original status.
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The amounts and distribution of pathogens in Jhouzai Wetland are depicted in Figure 3 . The amounts of total coliforms increased significantly under the impact (sampling date 2) (Figure 3a) . Every sampling site exhibited this trend. The amounts of total coliforms on sampling date 2 ranged from 250.2 ± 45.2 to 679.8 ± 61.1 CFU mL −1 . After the impact ended, the amounts of total coliforms in the wetland water returned to the original status. The amounts of Escherichia coli in the wetland water are depicted in Figure 3b . These results indicate that the amounts of Escherichia coli increased significantly under the impact. The amounts of Escherichia coli on sampling date 2 ranged from 8.0 ± 1.0 to 67.0 ± 8.0 CFU mL −1 . Similarly, with total coliforms, after the impact ended, the amounts of Escherichia coli decreased to their original status. The amounts of Salmonella spp. and Enterococcus spp. in the wetland water are depicted in Figure 3c ,d, respectively. The amounts of Salmonella spp. and Enterococcus spp. both increased significantly under the impact. On sampling date 2, the amounts of Salmonella spp. ranged from 16.6 ± 5.7 to 103.4 ± 13.0 CFU mL −1 and the amounts of Enterococcus spp. ranged from 8.1 ± 1.2 to 23.4 ± 2.1 CFU mL −1 . The growth trends of Salmonella spp. and Enterococcus spp. were similar to those of total coliforms and Escherichia coli. After the impact ended, the amounts of Salmonella spp. and Enterococcus spp. in the wetland water decreased to their original status. A comparison of the pathogen amounts at different sampling sites showed that the total coliforms, Escherichia coli, and Salmonella spp. were the highest at sampling site 6 under the impact (sampling date 2). This might have been caused by stagnation of the wetland water at the water outlet gate, which created a more favorable environment for the growth of pathogens. Nevertheless, the amounts of pathogens in the wetland water remained lower than the value of effluent standards established by the Taiwan EPA.
A comprehensive review of the water quality and pathogen analysis results indicated two possible explanations. First, Jhouzai Wetland was overloaded with fish species. This produced ample metabolites and, therefore, caused the changes in the water quality and increased the amount of pathogens. The second explanation is derived from consideration of wetland microorganisms. The amount of whole wetland microorganisms might have been acceptable, but still affected the water quality and caused the amount of pathogens to increase. Nevertheless, both the water quality and pathogen amounts that were affected under the impact eventually returned to their original statuses after the impact ended. This result might be due to the remediation ability of the wetland itself [33] [34] [35] .
Microbial Community Structure Analysis
The overloading of aquatic organisms not only affected the water quality and the pathogens, but also the whole structure of the wetland microbial communities. Figure 4 shows the PCR-DGGE profile and phylogenic dendrogram of the wetland microbial community structures on the first four sampling dates. Lanes 1 to 4 represent the first four sampling dates, respectively. The result of the phylogenic dendrogram (Figure 4b) showed that the microbial communities retained high similarity throughout the whole experiment. Figure 4b indicates that the similarity in lanes 1 and 2 was 94%. These results indicate that the microbial community structures present before and under the impact had the highest similarity. A comparison with the data of pathogens revealed that although the amounts of pathogens increased under the impact, however, the microbial community structure of wetland remained uniform. Figure 4b also illustrates that the similarity of lane 3 with lanes 1 and 2 was 84% and the similarity of lane 4 with other lanes was 66%. These results indicated that the microbial community structures changed slightly after the impact ended. 
Conclusions
This study analyzed the stability of a constructed wetland (CW) and the impact of overloading of aquatic organisms. According to the results of the water quality analysis, the lower pH and DO of the wetland water might have been caused by the increase of metabolites and overloading of aquatic organisms under the impact. On the other hand, the EC value of the wetland water might have increased due to the dissolution of salts. The salts probably have originated from the water On the other hand, Table 1 shows the R, H and S indexes calculated from the digitized DGGE patterns shown in Figure 4 . R was equal to the number of bacterial bands. The concentration of S and the general index of H were calculated on the basis of the number and relative intensities of bands on a gel lane. The results showed that R and H were slightly increased under the impact. However, the result of S showed that the microbial communities did not appear to be the dominant strains during the whole experiment. These results indicate that overloading of aquatic organisms only slightly increased the richness of wetland bacteria, whereas higher H in the CW can stabilize the whole microbial community and prevent pathogens or other bacteria from becoming the dominant strains. They also showed that the microbial community changes of a wetland are a crucial item when analyzing wetland stability and sustainability [16, 17] . 
This study analyzed the stability of a constructed wetland (CW) and the impact of overloading of aquatic organisms. According to the results of the water quality analysis, the lower pH and DO of the wetland water might have been caused by the increase of metabolites and overloading of aquatic organisms under the impact. On the other hand, the EC value of the wetland water might have increased due to the dissolution of salts. The salts probably have originated from the water and sediments of Lotus Pond, which flows into wetland, and contains aquatic organisms. The increasing of metabolites and wetland bacteria may also have produced biological polymers and caused the increase of SS, COD and TKN under the impact. Regarding the sampling sites, the results indicated that the stagnation of wetland water at the water outlet gate (sampling sites 5 and 6) might have caused the significant effects on pH, DO, SS and COD when compared with the other sites.
The results of pathogen analysis revealed that total coliforms, Salmonella spp., Escherichia coli, and Enterococcus spp. all were initially increased under the impact, but finally were returned to their original statuses after the impact ended. These results demonstrate that accommodation of too many fish species probably have produced excessive metabolites and, therefore, caused the changes in the water quality and increased the amount of pathogens. However, all the parameters eventually returned to their original statuses after the impact ended. This may be attributed to the remediation ability of wetland itself.
The result of microbial community structure analysis showed that the R and H values were slightly increased under the impact. However, the result of phylogenic dendrogram and S showed that the microbial communities retained high similarity and did not become dominant strains during the investigation period. The results also indicated that overloading of aquatic organisms only slightly increased the R of wetland bacteria, whereas higher H in the CW can stabilize the whole microbial community and prevent pathogens or other bacteria from increasing and becoming the dominant strains. Based on these observations, it is possible to conclude that a CW can not only stabilize the water quality and amount of pathogens when impacted by overloading of aquatic organisms, but also can stabilize the microbial community structures, allowing biogeochemical cycles to function. These results could provide the useful information for wetland sustainability. In future projects, it is to continue monitoring this CW and measuring the water quality and microbial diversity.
